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Detailed Statement 



Name of Invention 

Inspection method for ampule and vial 
Scope of Patent Claims 

1. Inspection methods for ampules and vials 
characterized by dividing the inspection processes 
for inspecting for debris in vessels such as ampules 
and vials into two main parts: Process No. 1 - 
Residual media on the neck or [illegible] of a ampule 
and debris [illegible] downward [illegible]; Process 
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No. 2 - Make it possible to inspect for debris in 
liquid on [illegible], alternating set adjacent so that 
ampules are continuously [illegible] in the same 
process. 

2. Methods according to Claim 1 characterized by an 
ampule in the process in Claim 1 rotating at a 
comparatively high speed, and being rotated at a 
comparatively low speed in the process in Claim 2. 

3. Methods according to Claim 1 in which the 
[illegible] of the ampule is [illegible] in the 
aforementioned process in Claim 1, and the 
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[illegible] processes in Claim 1 and Claim 2, and 
simultaneous conduct inspections other than 
inspections for debris such as good/bad for [illegible] 
parts. 

Detailed Explanation of Invention 

This invention is related to new methods for 
inspection for debris (illegible) included in [illegible] 
of ampules. 

For example, When inspection for debris mixed in 
the [illegible] in ampules, since [illegible] and debris 
are [illegible] to [illegible] part of the ampule, a 
method that rotates the ampule at high speed to float 
these within liquid is employed. At this time, if the 
rotations are done at 3,000 rpm, then it is possible to 
drop the liquid stuck to the [illegible] and [illegible] of 
the ampule to the [illegible], and then it is possible to 
inspect all of the [illegible], float the debris clinging to 
the neck and ; [illegible] of the ampule, and then 
accurately examine. 

Furthermore, these rotations are useful when 
inspecting debris by [illegible]. Specifically, the debris 
is shifted to the [illegible] surface of the [illegible] by 
these [illegible] rotations, and then inspected. In 
addition, when this is [illegible], then ampule rotations 
are stopped, and at that time, if the rotations of the 
liquid reach a [illegible] state, then the debris clinging 
to the outer surface of the ampule and the debris in the 
liquid can be separated and examined. 

A configuration of a conventional device done 
according to [illegible] method is shown in Fig. 1 . In 
Fig. 1, ampules 4 are fed from an ampule feeder into 
the multiple holes 2 in the circular part of a rotating 
stand, and then haled in place with an appropriate 
holder that is not pictured. The aforementioned 
rotating stand 1 is [illegible] rotated, and ampules 4 are 
moved in the direction of arrow A. 5 and 6 are pulleys, 
and a belt 8 runs between the motors 7, and either the 
ampule or a holder pressures onto this belt 8. When 
the motor 7 is rotated, the ampule contacts the belt 8 in 
the middle of movement, and then has high-speed 
rotations (3,000rpm) applied to it. Ampules that pass 
through this belt have these rotations halted at the next 
step. However, liquid inside will continue still to rotate 
due to inertia. Ampules for which only the liquid is 
rotating can be transferred to the next [illegible] 9 
position, and then to the 10 position. At the various 
positions of [illegible] 9 and 10, ampules are exposed 
to light from an ramp not pictured, then reflected and 
scattered light fro the ampule and internal [illegible] is 
detected by various [illegible]. The aforementioned 
[illegible] tube 9 is useful in detecting important debris, 
or 10 is useful in detecting [illegible] debris, [illegible] 
from various [illegible] are feed by a control circuit 11, 
and then ampules are determined to be good or bad. 
The control circuit includes the detecting quantity 
processing circuit, the calculating circuit, and the 



judgment circuit, and in cases where there is debris that 
exceeds the set values, then a signal is sent to the 
defective goods discrimination [illegible], and 
defective goods are extracted. 13 is a [illegible] of a 
good ampule. 

According to this type of [illegible] setup, the 
debris tentatively inside the ampule is automatically 
examined, and then compared to an inspection by 
[illegible], having the benefit of accuracy and speed. 

However, according to inspections done using this 
invention, although it is useful for the liquid in the neck 
part of the ampule to be driven down by the 
conventionally optimal 3,000rpm rotations, it is too 
high for detecting the debris in the liquid, and it was 
determined that its repeatability is not very good. Then 
it was determined by compiling further experiments 
that by detecting debris in liquid with low rotations of 
1500 rpm, significantly higher repeatability was 
present. This is that [illegible] of an optical system 
arrayed on the front of a [illegible] covers all areas of 
the [illegible] of an ampule [illegible] and [illegible]. 

By meeting the above criteria with this invention, 
all inspection processes are divided into two, with 
media in the neck or [illegible] of an ampule being 
dropped by high-speed rotations in the No. 1 process, 
or debris detected by the low-speed rotations in the No. 
2 process. The setup of this invention is a rotating 
stand that uses 2 [illegible], or on the other hand, the 
ampules are given high-speed rotations of 2000 rpm, 
and then liquid that remains on the neck or [illegible] 
forced downward. Ampules that have passed through 
this dropping process are rotated by another rotating 
stand by [illegible], and then afterwards, debris 
detection occurs through use of [illegible]. 

Since Fig. 2 shows a specific example of this 
inventions according to the aforementioned method, 
the same marks as in Fig. 1 are showing the same 
elements. With 14 in the drawing, ampules 4 from a 
feeder 3, on No. 2 rotating stand that has multiple holes 
15 in a circle are first sent to the rotating stand, and 
then given high-speed rotations of 3,000 rpm from a 
rotating mechanism that consists of pulleys 16, 17, a 
motor 18, and a belt 19. Fully rotated ampules are fed 
into holes 2 in rotating stand 1 by a feed device 20. 
Then, then are rotated at low-speeds by a rotating 
mechanism that consists of pulleys 5, 6, a motor 7 and 
a belt 8, and then debris detection takes place through a 
[illegible] 9 and 10. Fig. 3 is a block diagram showing 
the ampule [illegible] and inspection circuit with the 
method in this invention. in the drawings indicates 
ampule [illegible], -» is [illegible] and -> shows the 
electric [illegible]. The output [illegible] from 
[illegible] 9 and 10 is feed by [illegible] process 
electric circuit 21 and 22, and then changed into pulse 
signals that carry [illegible] that correspond to the size 
of the debris in the liquid. The output signal from the 
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[illegible] electric circuit is sent to the monitor 23 and 
comparing circuit 24, 25. A standard pulse is sent 
corresponding to the size of the debris that falls within 
the tolerance from the standard pulse generator to the 
comparing circuit, and then compared with the 
aforementioned detected pulse. When the inside of the 
detection pulse is larger than the standard pulse, then a 
pulse signal is generated from the comparing circuit, 
and then fed by the calculating circuit. In cases where 
a calculation is over the standard in the calculating 
circuit, then a signal is sent by the defect [illegible] 
signal generator circuit, the identification [illegible] 12 
is operated, and the detective items are [illegible]. 

With the method in the invention described above, 
the total inspection process for debris in liquid is 
divided into two main parts, with the neck and 
[illegible] liquid of an ampule dropped in the No. 1 
process, and the debris detected in the No. 2 process, so 
that it is possible for providing optimal rotations, and 
repeatability of debris detection is improved, and it is 
possible to detect with accuracy. 

In addition, by using two rotating stands, it is 
possible to achieve the initial goals with a 
comparatively simple setup. Specifically, after floating 
accumulated debris and [illegible] debris when 
detecting debris through liquid rotations, since the 
speeds for [illegible] are significantly different, after 
stopping the ampule rotations for the prior inspection, 
[illegible] in a comparatively short time period, and 
[illegible] needs to be performed after a considerable 
amount of time. Afterwards, the [illegible] 9 and 10 
shown in Fig. 1 and Fig. 2 are arranged in a 
corresponding manner. When a high-speed rotating 
mechanism is added to the area around the one rotating 
stand, in addition to the low-speed rotating mechanism, 
then since the effect of the high-speed rotations in the 
process in which initially [illegible] ampule neck liquid 
is dropped must be made so that nothing changes the 
low-speed rotations of the [illegible], then the two 
rotating mechanisms must be arrayed so that a 
sufficient space is maintained between them. 
Accordingly, the dimensions of the rotating standards 
get inevitably large, and get a large [illegible] for the 
[illegible]. With regards to these, the method in this 
invention uses two rotating stands, with the two 
processes completely separated, so the aforementioned 
[illegible] does not develop. 

Furthermore, an inspection device is set up in the 
ampule feed part shown in [illegible] 29 of Fig. 2, and 
it is possible to perform inspections other than those for 
debris, such as [illegible] in the ampule neck, 
[illegible] defects in the illegible, and inspection of 
whether or not there is a pin hole in the [illegible] part. 
These inspection items are related to the ampule neck 
and [illegible], and the neck is [illegible] by a support 
when inspecting for debris by using [illegible] rotating 



stands, so inspection is not possible, but [illegible] are 
used, then since there is no [illegible], then it is 
possible to perform other inspections in the middle of 
debris inspection, and it is quite effective to combine 
convergent inspections. 

Furthermore, the aforementioned is an illustration 
of this invention, and it is possible to make various 
changes for practical use. For example, in the above, 
two rotating stands 1 and 14 were used, but it is 
acceptable to directly move as well In addition, all 
types have been considered for the mechanism that 
rotates the ampule, and they are not limited to pulley 
and belt combinations. 
Detailed Explanation of Drawings 

Fig. 1 is a layout explaining a conventional 
method. Fig. 2 is a layout according to the method in 
this invention. Fig. 3 is block diagram showing an 
electric circuit of an ampule [Illegible] ad the electric 
circuit for the means of inspection. 

In Fig. 2, 1 is a rotating stand, 2 are the holes built 
into the circular part, 3 is the ampule feeder, 4 is the 
ampule, 5 and 6 are pulley, 7 is a motor, 8 is a belt, 9 
and 10 are [illegible], 11 is a [illegible], 12 is a 
mechanism for defect selection, 13 is a good ampule 
recovery mechanism, 14 is a rotating stand, 15 is the 
holes built into the circular part, 16 and 17 are pulleys, 
18 is a motor, 19 is a belt, and 20 is a feeder. 
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